Two pathways for phosphate/water oxygen exchange by yeast inorganic pyrophosphatase.
A scheme of Mg2+ and Pi binding to yeast inorganic pyrophosphatase has been deduced from the concentration dependencies of the rate of oxygen exchange between Pi and water. The exchange reaction requires the binding of MgPi and free Pi (pathway I) or two MgPi (pathway II) in addition to two Mg2+ ions bound in the absence of Pi. Pathway II predominates above 0.16 mM Mg2+. The rate of formation of bound PPi from bound Pi for pathway II is three times as high as that for pathway I. The results suggest that the binding of the fourth Mg2+ ion to pyrophosphatase stimulates its synthetic vs its hydrolytic capability.